**Specifications Table**SubjectChemistrySpecific subject areaElectrochemistryType of dataTable\
Image\
Graph\
FigureHow data were acquiredPrinceton Applied Research PARSTAT 2273 potentiostat running Powersuite software (Version 2.58).Data formatRaw\
AnalysedParameters for data collectionSamples were used as synthesized. All the electrochemical experiments were performed in an M Braun Lab Master SP glove box, under a high purity argon atmosphere (H~2~O and O~2~ \< 10 ppm).Description of data collectionAll electrochemical experiments were conducted in a 2 ml electrochemical cell containing three-electrodes (a glassy carbon working electrode, a Pt auxiliary electrode and a Pt pseudo reference electrode), connected to a Princeton Applied Research PARSTAT 2273 electrochemical analyser. Data obtained was exported to excel for analysis and diagram preparation.Data source locationInstitution: University of the Free State\
City/Town/Region: Bloemfontein\
Country: South AfricaData accessibilityWith the articleRelated research articleP.J. Swarts, J. Conradie, Redox and photophysical properties of four subphthalocyanines containing ferrocenylcarboxylic acid as axial ligands [@bib0001].

**Value of the Data**•The electrochemistry of subphthalocyanines provides insight and understanding into the macrocyclic ring-based oxidation and reduction processes. Introducing a ferrocenyl unit at the axial position of a subphthalocyanine, has a strong influence on the optical and redox properties of the ferrocenylsubphthalocyanines. Several ferrocenylsubphthalocyanines showed photo-induced electron-transfer properties that are important for solar devices which convert sunlight into electricity. Different axial ligands and ring substituents can fine-tune the redox properties of subphthalocyanines for use in different applications. This data provides detailed redox data of four ferrocenylsubphthalocyanines containing different axial ligands and different ring substituents.•The data reported here provides insight for electrochemists into the effect of both electron-rich or electron-poor macrocycles of ferrocenylsubphthalocyanines Y-BSubPc(H)~12~ and Y-BSubPc(F)~12~ respectively, on the iron(II/III) oxidation potential of the ferrocenylcarboxylic acid ligand Y in the axial position. Axial ligand Y = either a non π-communicating (Fc**-CH~2~-CH~2~-**COO-) or a π-communicating (Fc**-CH=CH-**COO-) ferrocenyl moiety.•Availability of electrochemical data of both the iron(II/III) and ring-based oxidation and reduction processes, assisting in future research in designing ferrocenylsubphthalocyanines with specific redox properties.

1. Data Description {#sec0001}
===================

The electrochemical data of ferrocenylsubphthalocyanines **1** -- **4** shown in [Figure 1](#fig0001){ref-type="fig"} is summarized in [Table 1](#tbl0001){ref-type="table"}, [Table 2](#tbl0002){ref-type="table"}, [Table 3](#tbl0003){ref-type="table"}, [Table 4](#tbl0004){ref-type="table"}, with the cyclic voltammograms (CVs) shown in [Figure 2](#fig0002){ref-type="fig"}, [Figure 3](#fig0003){ref-type="fig"}, [Figure 4](#fig0004){ref-type="fig"}, [Figure 5](#fig0005){ref-type="fig"}, [Figure 6](#fig0006){ref-type="fig"}, [Figure 7](#fig0007){ref-type="fig"}. Raw cyclic voltammetric data is available in excel format as supplementary data files. Comparative CVs, comparing the shift in the CV data of these ferrocenylsubphthalocyanines relative to the known chloro-subphthalocyanines (**5** and **6**) [@bib0002], are shown in [Figure 2](#fig0002){ref-type="fig"}. The ferrocenylcarboxylic acid axial ligand causes the reduction peaks of the ferrocenylsubphthalocyanines to shift more negative relative to the chlorosubphthalocyanines. Cyclic voltammograms of the fluorinated subphthalocyanines **3** and **4**, showed one iron-based and one ring-based oxidation as well as three ring-based reductions. Cyclic voltammograms of the non-fluorinated subphthalocyanines **1** and **2**, also showed one iron-based and one ring-based oxidation, but only two ring-based reductions. Previous studies showed that the first oxidation in related ferrocenylsubphthalocyanines is iron based \[[@bib0001],[@bib0003], [@bib0004], [@bib0005]\]. The iron-based first oxidation in compounds **1** -- **4** occurs at a lower potential than the first ring-based oxidation in **1** -- **6**. Porphyrins [@bib0006], phthalocyanines [@bib0007] and subphthalocyanines (SubPcs) \[[@bib0008],[@bib0009]\] can show up to three ring-based oxidations and three ring-based reductions. In most cases the first ring-based oxidation of the SubPcs exhibits irreversible behaviour [@bib0009]; however, in this case chemically reversible first ring-based oxidation, with peak current ratios of 1 and peak current separations of Δ*E* = 0.074 -- 0.084 V, were obtained.Figure 1Structure of compounds in this study: (Fc(CH)~2~COO)-BSubPc(H)~12~, **1**, (Fc(CH~2~)~2~COO)-BSubPc(H)~12~, **2**, (Fc(CH)~2~COO)-BSubPc(F)~12~, **3**, (Fc(CH~2~)~2~COO)-BSubPc(F)~12~, **4**, Cl-BSubPc(H)~12~, **5**, and Cl-BSubPc(F)~12~, **6**.Figure 1Table 1Electrochemical data (potential in V *vs.* Fc/Fc^+^) in DCM for *ca*. 5 × 10^−4^ mol dm^−3^ of Fc(CH~2~)~2~CO~2~-BSubPc(H)~12~ (compound **2**), at indicated scan rates (ν in V/s). See [Figure 4](#fig0004){ref-type="fig"} for assigment of peaks.Table 1**ν (V/s)*****E***~**p^a^**~**/ VΔ*****E***~**p**~**/ V*****E***^**o**^**′ / V*****i***~**p^b^**~**/ μA*****i***~**p**~**/*****i***~**p\'^c^**~c**Fc**0.050-0.0210.073-0.0582.610.990.200-0.0200.075-0.0585.120.990.300-0.0200.076-0.0585.860.990.400-0.0190.077-0.0588.420.990.500-0.0190.078-0.0589.150.995.000-0.0180.080-0.05824.980.99**Wave I**0.0500.7110.0830.6702.360.990.2000.7120.0850.6704.630.990.3000.7130.0860.6705.300.990.4000.7130.0870.6707.610.990.5000.7140.0880.6708.280.995.0000.7150.0900.67017.090.99**Wave II**0.050-1.7820.083-1.7412.440.990.200-1.7830.085-1.7414.790.990.300-1.7840.086-1.7415.470.990.400-1.7840.087-1.7417.870.990.500-1.7850.088-1.7418.550.995.000-1.7860.090-1.74123.820.99**Wave III**0.050-2.263**--2.62-**0.200-2.264**--5.82-**0.300-2.265**--8.09-**0.400-2.265**--9.05-**0.500-2.266**--10.24-**5.000-2.267**--25.40-**[^1][^2][^3]Table 2Electrochemical data (potential in V *vs.* Fc/Fc^+^) in DCM for *ca*. 5 × 10^−4^ mol dm^−3^ of Fc(CH)~2~CO~2~-BSubPc(H)~12~ (compound **1**), at indicated scan rates (ν in V/s). See [Figure 5](#fig0005){ref-type="fig"} for assigment of peaks.Table 2**ν (V/s)*****E***~**p^a^**~**/ VΔ*****E***~**p**~**/ V*****E***^**o**^**′ / V*****i***~**p^b^**~**/ μA*****i***~**p**~**/*****i***~**p\'^c^**~**Fc**0.0500.1560.0730.1192.530.990.2000.1560.0750.1194.960.990.3000.1570.0760.1195.660.990.4000.1570.0770.1198.140.990.5000.1580.0780.1198.850.995.0000.1590.0790.11923.780.99**Wave I**0.0500.7100.0810.6702.310.990.2000.7110.0830.6704.540.990.3000.7120.0840.6705.180.990.4000.7120.0850.6707.450.990.5000.7130.0860.6708.100.995.0000.7140.0880.67016.530.99**Wave II**0.050-1.7030.083-1.6622.480.990.200-1.7040.085-1.6624.860.990.300-1.7050.086-1.6625.550.990.400-1.7050.087-1.6627.980.990.500-1.7060.088-1.6628.680.995.000-1.7070.090-1.66223.770.99**Wave III**0.050-2.183**--2.36-**0.200-2.184**--5.24-**0.300-2.185**--7.29-**0.400-2.185**--8.62-**0.500-2.186**--9.36-**5.000-2.187**--24.57-**[^4][^5][^6]Table 3Electrochemical data (potential in V *vs* Fc/Fc^+^) in DCM for *ca*. 5 × 10^−4^ mol dm^−3^ of Fc(CH~2~)~2~CO~2~-BSubPc(F)~12~ (compound **4**), at indicated scan rates (ν in V/s). See [Figure 6](#fig0006){ref-type="fig"} for assigment of peaks.Table 3**ν (V/s)*****E***~**p^a^**~**/ VΔ*****E***~**p**~**/ V*****E***^**o**^**′ / V*****i***~**p^b^**~**/ μA*****i***~**p**~**/*****i***~**p\'^c^**~**Fc**0.0500.0890.0770.0502.650.990.2000.0890.0790.0505.190.990.3000.0900.0800.0505.940.990.4000.0900.0810.0508.530.990.5000.0910.0820.0509.280.995.0000.0920.0840.05023.910.99**Wave I**0.0501.1050.0811.0652.440.990.2001.1060.0831.0654.770.990.3001.1070.0841.0655.460.990.4001.1070.0851.0657.840.990.5001.1080.0861.0658.530.995.0001.1090.0881.06516.890.99**Wave II**0.050-1.2390.085-1.1972.560.990.200-1.2400.087-1.1975.010.990.300-1.2410.088-1.1975.730.990.400-1.2410.089-1.1978.230.990.500-1.2420.090-1.1978.950.995.000-1.2430.092-1.19723.870.99**Wave III**0.050-1.8240.087-1.7812.860.990.200-1.8250.089-1.7815.610.990.300-1.8260.090-1.7816.420.990.400-1.8260.091-1.7819.220.990.500-1.8270.092-1.78110.030.995.000-1.8280.094-1.78121.980.99**Wave IV**0.050-2.322**--2.46-**0.200-2.323**--5.47-**0.300-2.324**--7.61-**0.400-2.324**--9.04-**0.500-2.325**--9.89-**5.000-2.326**--2.69-**[^7][^8][^9]Table 4Electrochemical data (potential in V *vs.* Fc/Fc^+^) in DCM for *ca*. 5 × 10^−4^ mol dm^−3^ of Fc(CH)~2~CO~2~-BSubPc(H)~12~ (compound **3**), at indicated scan rates (ν in V/s). See [Figure 7](#fig0007){ref-type="fig"} for assigment of peaks.Table 4**ν (V/s)*****E***~**p^a^**~**/ VΔ*****E***~**p**~**/ V*****E***^**o**^**′ / V*****i***~**p^b^**~**/ μA*****i***~**p**~**/*****i***~**p\'^c^**~**Fc**0.0500.2820.0770.2432.600.990.2000.2820.0790.2435.100.990.3000.2830.0800.2435.820.990.4000.2830.0810.2438.370.990.5000.2840.0820.2439.100.995.0000.2850.0840.24324.380.99**Wave I**0.0501.1060.0831.0652.410.990.2001.1070.0851.0654.720.990.3001.1080.0861.0655.390.990.4001.1080.0871.0657.750.990.5001.1090.0881.0658.430.995.0001.1100.0901.06517.220.99**Wave II**0.050-1.2380.087-1.1952.470.990.200-1.2390.089-1.1954.840.990.300-1.2400.090-1.1955.540.990.400-1.2400.091-1.1957.960.990.500-1.2410.092-1.1958.650.995.000-1.2420.094-1.19522.590.99**Wave III**0.050-1.6260.089-1.5822.780.990.200-1.6270.091-1.5825.450.990.300-1.6280.092-1.5826.220.990.400-1.6280.093-1.5828.950.990.500-1.6290.094-1.5829.730.995.000-1.6300.096-1.58220.940.99**Wave IV**0.050-2.126**--2.51-**0.200-2.127**--5.59-**0.300-2.128**--7.77-**0.400-2.128**--9.19-**0.500-2.129**---10.02-**5.000-2.130**--23.27-**[^10][^11][^12]Figure 2Cyclic voltammograms in DCM, at scan rate 0.200 Vs^−1^, of compounds **1** -- **6**: (Fc(CH)~2~COO)-BSubPc(H)~12~, **1**, (Fc(CH~2~)~2~COO)-BSubPc(H)~12~, **2**, (Fc(CH)~2~COO)-BSubPc(F)~12~, **3**, (Fc(CH~2~)~2~COO)-BSubPc(F)~12~, **4**, Cl-BSubPc(H)~12~, **5** and Cl-BSubPc(F)~12~, **6**. CV\'s of **5** and **6** were obtained from [@bib0002]. Top three scans show the fluorine-substituted compounds (**3, 4, 6**), while bottom three scans contain no fluorine (**1, 2, 5**). Scans were initiated in a positive direction from *ca.* -1 V. Concentration of compounds **1** -- **6** = 0.0005 mol dm^−3^ and of supporting electrolyte \[N(*^n^*Bu)~4~\]\[B(C~6~F~5~)~4~\] = 0.1 mol dm^−3^.Figure 2Figure 3Cyclic voltammograms in DCM, at scan rates 0.050 Vs^−1^ (red) and 5.00 Vs^−1^ (black) for compounds **1** -- **4**, from bottom to top: Fc(CH~2~)~2~CO~2~-BSubPc(H)~12~, **2**, Fc(CH)~2~CO~2~-BSubPc(H)~12~, **1**, Fc(CH~2~)~2~CO~2~-BSubPc(F)~12~, **4**, and Fc(CH)~2~CO~2~-BSubPc(F)~12~, **3**. Scans were initiated in a positive direction from *ca.* -1 V. Data for the formal reduction potential (E^0'^) of the internal standard DmFc (left peak, red dotted line), and of ferrocene oxidation of the axial ligand (marked as Fc), are indicated in V. Concentration of compounds **1** -- **4** = 5 × 10^−4^ mol dm^−3^ and of supporting electrolyte \[N(*^n^*Bu)~4~\]\[B(C~6~F~5~)~4~\] = 0.1 mol dm^−3^.Figure 3Figure 4Cyclic voltammograms in DCM of Fc(CH~2~)~2~CO~2~-BSubPc(H)~12~ (compound **2**), at scan rates 0.200 (smallest peak current), 0.300, 0.400 and 0.500 Vs^−1^ (largest peak current). Scans were initiated in a positive direction from *ca.* -1 V, with the DmFc internal standard peak at the red dotted line. Concentration of analyte = 5 × 10^−4^ mol dm^−3^ and of supporting electrolyte \[N(*^n^*Bu)~4~\]\[B(C~6~F~5~)~4~\] = 0.1 mol dm^−3^.Figure 4Figure 5Cyclic voltammograms in DCM of Fc(CH)~2~CO~2~-BSubPc(H)~12~ (compound **1**), at scan rates 0.200 (smallest peak current), 0.300, 0.400 and 0.500 Vs^−1^ (largest peak current). Scans were initiated in a positive direction from *ca.* -1 V, with the DmFc internal standard peak at the red dotted line. Concentration of analyte = 5 × 10^−4^ mol dm^−3^ and of supporting electrolyte \[N(*^n^*Bu)~4~\]\[B(C~6~F~5~)~4~\] = 0.1 mol dm^−3^.Figure 5Figure 6Cyclic voltammograms in DCM of Fc(CH~2~)~2~CO~2~-BSubPc(F)~12~ (compound **4**), at scan rates 0.200 (smallest peak current), 0.300, 0.400 and 0.500 Vs^−1^ (largest peak current). Scans were initiated in a positive direction from *ca.* -1 V, with the DmFc internal standard peak at the red dotted line. Concentration of analyte = 5 × 10^−4^ mol dm^−3^ and of supporting electrolyte \[N(*^n^*Bu)~4~\]\[B(C~6~F~5~)~4~\] = 0.1 mol dm^−3^.Figure 6Figure 7Cyclic voltammograms in DCM of Fc(CH)~2~CO~2~-BSubPc(F)~12~ (compound **3**), at scan rates 0.200 (smallest peak current), 0.300, 0.400 and 0.500 Vs^−1^ (largest peak current). Scans were initiated in a positive direction from *ca.* -1 V, with the DmFc internal standard peak at the red dotted line. Concentration of analyte = 5 × 10^−4^ mol dm^−3^ and of supporting electrolyte \[N(*^n^*Bu)~4~\]\[B(C~6~F~5~)~4~\] = 0.1 mol dm^−3^.Figure 7

2. Experimental Design, Materials and Methods {#sec0002}
=============================================

Electrochemical studies by means of cyclic voltammetric (CV) experiments were performed in an MBraun Lab Master SP glove box under a high purity argon atmosphere (H~2~O and O~2~ \< 10 ppm), utilizing a Princeton Applied Research PARSTAT 2273 potentiostat, running Powersuite software (Version 2.58).

The cyclic voltammetry experimental setup consists of a cell with three electrodes, namely (i) a glassy carbon electrode as working electrode, (ii) a platinum wire auxiliary electrode and (ii) a platinum wire as pseudo reference electrode. The glassy carbon working electrode was polished and prepared before every experiment on a Buhler polishing mat, first with 1-micron and then with ¼-micron diamond paste, rinsed with H~2~O, acetone and DCM, and dried before each experiment.

Electrochemical analysis in dichloromethane as solvent (DCM, anhydrous, ≥ 99.8%, contains 40-150 ppm amylene as stabilizer) was conducted at RT. Solutions were made in 0.001 dm^3^ spectrochemical grade anhydrous DCM, containing *ca.* 0.0005 M of analyte, 0.0005 mol dm^−3^ of internal reference (decamethylferrocene, DmFc) and 0.1 mol dm^−3^ of supporting electrolyte tetrabutylammonium tetrakispentafluorophenylborate, \[N(*^n^*Bu)~4~\]\[B(C~6~F~5~)~4~\] in DCM.

Experimental potential data was collected *vs.* the Pt wire reference electrode, measured *vs.* the redox couple of decamethylferrocene, DmFc, as internal standard and reported *vs.* the redox couple of ferrocene, Fc, as suggested by IUPAC [@bib0010]. E°′(DmFc) = - 0.610 V *vs.* Fc/Fc^+^ at 0 V in DCM/\[N(*^n^*Bu)~4~\]\[B(C~6~F~5~)~4~\]. Scan rates were between 0.05 and 5.00 Vs^−1^.
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Image, application 1Image, application 2Image, application 3Image, application 4Image, application 5Image, application 6Supplementary files: Raw data of all cyclic voltammograms are supplied in Excel files.Image, application 7

Ethics Statement {#sec0003}
================

This work does not require any ethical statement.

Acknowledgments {#sec0004}
===============

This work has received support from the South African National Research Foundation (Grant numbers 113327 and 96111) and the Central Research Fund of the University of the Free State, Bloemfontein, South Africa.

Supplementary material associated with this article can be found, in the online version, at [doi:10.1016/j.dib.2020.105816](https://doi.org/10.1016/j.dib.2020.105816){#interref0001}.

[^1]: ^a^*E~p~* is the peak anodic potential for oxidation (*E~ox~*) and peak cathodic potential for reduction (*E~red~*).

[^2]: ^b^*i~p~* is the peak anodic current for oxidation (*i~pa~*) and peak cathodic current for reduction (*i~pc~*).

[^3]: ^c^ peak current ratio = *i~pc~/i~pa~* for oxidation and *i~pa~/i~pc~* for reduction.

[^4]: ^a^*E~p~* is the peak anodic potential for oxidation (*E~ox~*) and peak cathodic potential for reduction (*E~red~*).

[^5]: ^b^*i~p~* is the peak anodic current for oxidation (*i~pa~*) and peak cathodic current for reduction (*i~pc~*).

[^6]: ^c^ peak current ratio = *i~pc~/i~pa~* for oxidation and *i~pa~/i~pc~* for reduction.

[^7]: ^a^*E~p~* is the peak anodic potential for oxidation (*E~ox~*) and peak cathodic potential for reduction (*E~red~*).

[^8]: ^b^*i~p~* is the peak anodic current for oxidation (*i~pa~*) and peak cathodic current for reduction (*i~pc~*).

[^9]: ^c^ peak current ratio = *i~pc~/i~pa~* for oxidation and *i~pa~/i~pc~* for reduction.

[^10]: ^a^*E~p~* is the peak anodic potential for oxidation (*E~ox~*) and peak cathodic potential for reduction (*E~red~*).

[^11]: ^b^*i~p~* is the peak anodic current for oxidation (*i~pa~*) and peak cathodic current for reduction (*i~pc~*).

[^12]: ^c^ peak current ratio = *i~pc~/i~pa~* for oxidation and *i~pa~/i~pc~* for reduction.
